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PROBLEM TO BE SOLVED: To provide a liquid feed 
system that can supply immersion liquid at a very 
stable flow rate with the minimum pressure 
fluctuation to a space between the last element and 
the substrate of a projection lens in an immersion 
liquid lithography equipment. 
SOLUTION: In the immersion liquid lithography 
equipment, immersion liquid is supplied through a 
flow rate limiter from a tank. Liquid held in the tank 
is maintained at a substantially fixed height above 
the flow rate limiter t by which stable liquid flow is 
assured. 




http://wwl9.ipdl.mpit.gojp/PAl/result/detail/main/wAAALLayP3 2010/12/08 



JP,2005-057278,A [CLAIMS] 



1/2 ^-iJ 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the lithography projection apparatus constituted so that a pattern might be transmitted to a 
substrate from a pattern composition device, 

It has a liquid distribution system for being selectively filled up with space between said 

projection system and said substrate at least, 

It is characterized by comprising, 

Said liquid distribution system is a tank. 

A flow restriction. 

A control system which is a control system for maintaining a level of a liquid in said tank within 
the limits of predetermined height to said flow restriction, and provides said liquid distribution 
system with a desired liquid flow rate by it. 

[Claim 2] 

The lithography projection apparatus according to claim 1 which has further a gas supply system 
for providing overpressure of gas above said liquid in said tank. 
[Claim 3] 

The lithography projection apparatus according to claim 2 with which said gas supply system 
provides a flow of fixed gas through said tank. 
[Claim 4] 

A lithography projection apparatus given in any 1 clause from Claim 1 which is the capacity that 
said tank becomes within several minutes or several hours comparatively by a desired flow in the 
sky for a short period of time, for example to Claim 3. 
[Claim 5] 

A lithography projection apparatus given in any 1 clause from Claim t by which upper space of 
said liquid in said tank is filled with small inactive gas, for example, N 2 , or helium of solubility to 

immersion liquid to Claim 4. 
[Claim 6] 

A lithography projection apparatus given in any 1 clause from Claim 1 which has an impermeable 
flexible film further on the surface of said liquid in said tank to Claim 5. 
[Claim 7] 

A lithography projection apparatus given in any 1 clause from Claim 1 to Claim 6 whose h the 
range of said predetermined height is h**deltah, and is a range from 1 m to 10 m and whose 
deltah is a range from 0.05 mm to 20 mm. 
[Claim 8] 

A step which projects on a substrate a radiation beam in which a pattern was formed while a 
liquid is supplied to said space via a flow restriction from a tank, 

A step which supplies a liquid to said tank so that a hydraulic fluid level to said flow restriction 
may be maintained within the limits of predetermined height 
A ****** device manufacturing method. 
[Claim 9] 
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It is the lithography projection apparatus constituted so that a pattern might be transmitted to a 
substrate from a pattern composition device, 

It has a liquid distribution system for being selectively filled up with space between said 
projection system and said substrate at least, 
It is characterized by comprising, 

A detector with which said liquid distribution system detects oversupply of a liquid to said space. 
A control means for suspending supply of a liquid, when overflow is detected. 



[Translation done.] 
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* NOTICES * 

JPO and INPiT are not responsible for any 
damages caused by the use of this translation. 

1 -This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. . 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This' invention relates to the method for manufacturing a lithography device and a device. 

[Background of the Invention] 

[0002] 

A lithography device is equipment which generally applies the pattern of a request on the target 
part of a substrate on a substrate, A lithography device is applicable to manufacture of an 
integrated circuit (IC) f for example. In this case, the pattern composition device (patterning 
device) called a mask or a reticle is used, The circuit pattern for forming in each layer of IC is 
generated, and this pattern may be transmitted to the target part (for example, it consists of one 
or more die parts) on a substrate (for example, silicon wafer). Transmission of a pattern is 
usually carried out by imaging (imaging) to the layer of the radiation sensitive material (resist) 
provided on the substrate. Usually, the network of the contiguity target part with which a pattern 
is formed one by one is contained in one substrate. What is called a stepper that irradiates with 
each target part by exposing the whole pattern to a target part at once as a publicly known 
lithography device, There is what is called a scanner that scans a pattern in the given direction 
(the "scanning" direction) by a radiation beam, and irradiates with each target part by carrying 
out the synchronous scan of the substrate in parallel with this direction simultaneously at 
reverse parallel. It is also possible by carrying out the imprint of the pattern on a substrate to 
transmit a pattern to a substrate from a pattern composition device. 
[0003] 

Since it is filled up with the space between the last element of a projection system, and a 
substrate, the method of dipping the substrate of a lithography projection apparatus in a liquid 
with a comparatively large refractive index (for example, water) is proposed. In a liquid, since the 
wavelength of exposure radiation becomes shorter, the point of this method is being able to 
image a smaller feature. (It can also be admited again that the effect of a liquid is in enlarging 
effective NA of a system and lengthening the depth of focus.) Other immersion liquid including 
the water which the particle (for example, crystal) suspended is proposed. 
[0004] 

However, what a substrate or a substrate, and a board table are dipped for in a liquid tub (for 
example, the US,4,509,852 t B Description with which the whole is included in this Description by 
reference should be referred to) means that a lot of liquids which must be accelerated in the 
case of scanning exposure exist. 

For that purpose, a motor is added, or a more powerful motor will be required and the influence 
[ ********** ] which is not desirable will be brought about by the disturbance of a liquid. 

[0005] 

One of the solution proposed is using a liquid restriction system for a liquid distribution system, 
and providing a liquid only on the local domain of the substrate between the last element of a 
projection system, and a substrate (the surface area of a substrate is usually larger than the 
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surface area of the last element of a projection system). International publication pamphlet 
99/49504 by which the whole is included in this Description by reference has disclosed one of 
the methods proposed by eye others. As shown in drawin g 7 and drawing 8 . after a liquid is 
supplied to a substrate by at least one entrance IN and passes through the bottom of a 
projection system in accordance with the direction to which a substrate moves to the last 
element preferably, it is removed from at least one exit OUT. That is, when a substrate is 
scanned in the direction of -X under the last element, a liquid is supplied by the +X side of the 
last element, and it is removed by the -X side. A liquid is supplied via the entrance IN and 
drawin g 2 shows the structure removed by the exit OUT connected to the low pressure source 
by another last element side with a schematic illustration. In the illustration shown in draw ing 2 t 
although not necessarily limited to it, the liquid is supplied in accordance with the direction to 
which a substrate moves to the last element. It is possible to arrange the entrance and exit of 
various orientation and a number around the last element, drawing 8 is what showed one of 
embodiments, and the surroundings of the last element are provided with 4 sets of entrances 
which equipped both sides with the exit by the fixed pattern. 
[0006] 

Another solution proposed is providing the liquid distribution system provided with the seal 
member which the boundary of the space between the last element of a projection system and a 
board table meets in part at least, and is prolonged. Drawing 9 shows such solution. The seal 
member is standing it still in an XY plane substantially to a projection system, although some 
relative displacement may exist in a Z direction (the direction of an optic axis). The seal is 
formed between a seal member and the surface of a substrate. As for this seal, it is preferred 
that they are non-contact seals, such as a gas seal. Such a system that equipped with the gas 
seal the European patent application 03252955.No. 4 for which the whole is included in this 
Description by reference is indicated. 
[0007] 

The European patent application 03257072.No. 3 has disclosed the idea of a twin or a dual stage 
dipping lithography device. Such equipment is provided with two stages for supporting a 
substrate. One stage is used, level measurement is carried out in the 1st position in which 
immersion liquid does not exist, another stage is used, and exposure is carried out in the 2nd 
position in which immersion liquid exists. As an exception method, equipment has only one stage. 

[Description of the Invention] 
[Problem to be solved by the invention] 
[0008] 

In the case of the lithography device which provides the space between the last element of a 
projection system, and a substrate with the liquid using a liquid distribution system, it is 
important to supply immersion liquid without pressure fluctuation to space by a fixed flow. For 
example, even if it is the very slight pressure fluctuation which may be produced when carrying 
out pump supply of the immersion liquid at a liquid distribution system, the power leading to a 
potential locational error which is not desirable will be applied to a substrate and a projection 
system. 
[0009] 

It is desirable to provide the liquid distribution system which is the extremely stable flow and can 
supply immersion liquid to the space between the last element of a projection lens and a 
substrate by the minimum pressure fluctuation. 
[Means for solving problem] 
[0010] 

According to one viewpoint of this invention, it is the lithography projection apparatus 
constituted so that a pattern might be transmitted to a substrate from a pattern composition 
device, 

It has a liquid distribution system for being filled up with at least a part of space between said 
projection system and said substrate, 

This liquid distribution system maintains the level of a tank, a flow restriction, and the liquid in 
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said tank within the limits of predetermined height to said flow restriction, The lithography 
projection apparatus which has a control system which provides said liquid distribution system 
with a desired liquid flow rate by it is provided. 
[0011] 

According to this invention, the flow of immersion liquid is prescribed by the liquid water head 
between a tank and a flow limiter. The stability of a request of liquid flow is attained by 
maintaining the level of a liquid within suitable limits. The liquid distribution system is provided 
with'the fully stable flow and pressure in one embodiment of this invention by what (this can be 
attained easily) the level of a liquid is maintained for within the limits of 10 mm with a target 
height of 2 m. Thus, in order to maintain the flow provided, the flow limiter must approach the 
same level as a dipping head as much as possible, and must be arranged as much as possible to 
the neighborhood. 
[0012] 

When it is inconvenient to arrange a tank in required height to a dipping head, the gas of 
overpressure can be provided above the immersion liquid in a tank. Since the pressure of a flow 
restriction is decided with the sum total of overpressure and water-head-pressure power in the 
case of such an embodiment, it is even possible to arrange a tank caudad from the flow limiter in 
which a negative head of water exists. Although it is natural, when using overpressure, the fully 
stable pressure must be maintained so that the pressure fluctuation of a flow restriction may 
come in tolerance level, but this can be easily attained using a commercial pressure regulator. 
The flow of the stable gas passing through a tank is help [ maintenance / of the stable 
overpressure ]. 
[0013] 

As for a tank, in order to prevent contamination, it is preferred that capacity is comparatively 
chosen for a short period of time by a desired flow so that it may refresh, for example within less 
than several hours or several minutes. Simultaneously, the cross-section area of a tank and the 
hysteresis of a control system are determined so that the stability which needs a hydraulic fluid 
level may be provided. 
[0014] 

When using overpressure, inactive gas with small solubility in the inside of immersion liquid is 
filled up especially with the desirable embodiment of this invention into the upper space of the 
liquid in a tank. When immersion liquid is water or aquosity, the air bubbles by which nitrogen or 
helium can be used, quantity of the gas which dissolves into a liquid by that cause is minimum- 
ized, and it is generated by extension in a dipping head decrease. 
[0015] 

It is also possible to minimum-ize the gas which provides flexible non-permeable membrane in 

the liquid surface in a tank, and dissolves into a liquid. 

[0016] 

The step which according to other viewpoints of this invention projects on a substrate the 
radiation beam by which pattern formation was carried out while the liquid is supplied to said 
space via the flow restriction from the tank, The device manufacturing method containing the 
step which supplies a liquid to said tank so that a hydraulic fluid level may be maintained within 
the limits of predetermined height to said flow restriction is provided. 
[0017] 

According to the viewpoint of further others of this invention, it is the lithography projection 
apparatus made as [ transmit / from a pattern composition device / to a substrate / a pattern ], 

It has a liquid distribution system for being filled up with at least a part of space between said 
projection system and said substrate, 

When the detector with which this liquid distribution system detects the oversupply of the liquid 
to said space, and overflow are detected, a lithography projection apparatus provided with the 
control means for suspending supply of a liquid is provided. 
[0018] 

Hereafter, the embodiment of this invention is described with reference to an attached 
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schematic illustration, although it is only a mere embodiment. In the figure, the corresponding 
reference designator expresses corresponding parts. 
[Working example] 
[0019] 

Drawin g 1 shows the lithography device by one embodiment of this invention with a schematic 
illustration. This equipment, 

Lighting system (illuminator) IL constituted so that radiation beam B (for example, a UV radiation 
line or DUV radiation) might be adjusted, 

Supporting^structure (for example, mask table) MT which is the supporting structure connected 
to 1st welding positioner PM constituted so that pattern composition device (for example, mask) 
MA might be correctly positioned according to a specific parameter, and was built so that 
pattern composition device MA might be supported, 

Board table (for example, wafer table) WT which is the board table connected to the 2nd welding 
positioner PW constituted so that the substrate (for example, resist covering wafer) W might be 
correctly positioned according to a specific parameter, and was built so that a substrate might 
be held, 

Projection system (for example, refracted type projection lens system) PS constituted so that a 
pattern given to radiation beam B by pattern composition device MA might be projected on 
target part C (for example, it consists of 1 or two or more dies) of the substrate W 
Preparation ******. 
[0020] 

A dioptrics component for a lighting system drawing radiation, and operating it orthopedically, or 
controlling, It can have a reflected-light study component, a magneto-optics component, an 
electromagnetic-theory-oHight component, an electrostatic optical component, an optical 
component of other types, or an optical component various type [, such as those arbitrary 
combination, ]. 
[0021] 

The supporting structure supports the pattern composition device, i.e., the weight of a pattern 
composition device. The supporting structure is a method decided according to a design and 
other conditions of the orientation of a pattern composition device, and a lithography device, is a 
method according to whether the pattern composition device is held in vacuum environment, for 
example, and holds the pattern composition device. The supporting structure can use the clamp 
technique of a mechanical cable type, a vacuum type, an electrostatic type, or other systems, in 
order to hold a pattern composition device. The supporting structure may be a frame to which it 
can be made to fix or move if needed for example, or may be a table. The supporting structure 
can arrange a pattern composition device certainly in a desired position, for example to a 
projection system. It can be considered that all use of the term of the "reticle" or the "mask" in 
this Description is synonymous words of the term of more general "pattern composition device." 

[0022] 

The term of the "pattern composition device" currently used for this Description should form a 
pattern in the section of a radiation beam, and should interpret it in a broad sense as what 
means the arbitrary devices which can be used so that this may generate a pattern to the target 
part of a substrate. The pattern given to a radiation beam should care about that it is not 
necessary to make the pattern of the request in the target part of a substrate correspond 
strictly, when the pattern is provided with the phase shift feature or what is called an auxiliary 
feature, for example. The pattern given to a radiation beam usually supports the specific stratum 
functional in the device generated by target parts, such as an integrated circuit. 
[0023] 

A pattern composition device may be a transmission type, or may be a reflection type. As an 
embodiment of a pattern composition device, there are a mask, a programmable mirror array, and 
a programmable LCD panel, about the mask, it is well known for the field of lithography, and mask 
types, such as a binary, a mutual phase shift, and an attenuation phase shift, and various hybrid 
mask types are known. The minute mirrors arranged by matrix form are used for the embodiment 
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of a programmable mirror array. Each of minute mirrors can make it incline separately so that it 
may reflect in the direction from which the entering radiation beam differs. A pattern is given to 
a radiation beam by the inclined mirror and this radiation beam is reflected by a mirror matrix. 
[0024] 

In the term of the "projection system" currently used on these Descriptions. . For example, it 
was suitable for the exposure radiation to be used, or were suitable for other factors, such as 
use of immersion liquid, or vacuous use. Please interpret in a broad sense as that by which the 
projection system arbitrary type including a dioptric system, a catoptric system, a catadioptric 
optical system, a magneto-optics system, an electromagnetic-theory-oHight system, 
electrostatic optical systems, or those arbitrary combination is included. It can be considered 
that all use of the term of the "projection lens" in this Description is synonymous words of the 
term of more common "projection system." 
[0025] 

As shown in a figure, this lithography device is transmission type (for example, transmission type 
mask was used) equipment As an exception method, this lithography device may be reflection 
type (for example, programmable mirror array of type referred to in top was used, or reflection 
type mask was used) equipment. 
[0026] 

A lithography device is equipment of the type which has a board table (and/or, two or more mask 
tables) more than two (dual stage) depending on the case. 

In the case of such "multistage" equipment, while being able to use an additional table in parallel 
or using one or more tables for exposure, a preliminary step can be performed to other one or 
more tables. 

[0027] 

If draw ing 1 is referred to, illuminator IL has received the radiation beam from radiation source 
SO. When a radiation source is an excimer laser, a radiation source and a lithography device can 
be made into an individual component. In that case, it does not consider that the radiation 
source forms some lithography devices, but a radiation beam is introduced from radiation source 
SO to illuminator IL using beam distribution system BD which consists of a suitable guide mirror 
and/or beam expander, for example. It is other, for example, a radiation source can be made into 
one component of a lithography device when a radiation source is a mercury-vapor lamp etc. 
Radiation source SO and illuminator IL can be called a radiation system with beam distribution 
system BD if needed. 
[0028] 

Illuminator IL can be provided with regulator AD for adjusting angle intensity distribution of a 
radiation beam. Usually, even if there is little intensity distribution within a pupil flat surface of an 
illuminator, the exterior and/or an internal radiation range (generally called sigma outer and sigma 
inner, respectively) can be actjusted. Illuminator IL can be provided with other various 
components, such as the integrator IN and capacitor CO. An illuminator is used, and a radiation 
beam can be adjusted in order to give desired uniform intensity distribution to a section of a 
radiation beam. 
[0029] 

If projection beam B enters into a pattern composition device (for example, mask MA) currently 
held on the supporting structure (for example, mask table MT), a pattern will be formed of a 
pattern composition device. Radiation beam B which penetrated mask MA passes projection 
system PS which converges a beam on target part C of the substrate W. Board table WT can be 
correctly moved using the 2nd welding positioner PW and position sensing device IF (for example, 
an interference device, a linear encoder, or a capacity sensor), and can position target part C 
which is different by that cause, for example in an optical path of radiation beam B. After 
similarly using 1st welding positioner PM and another position sensing device (not clearly shown 
by drawing 1), for example, searching mechanically from a mask library, mask MA can be 
correctly positioned to an optical path of radiation beam B during a scan. Usually, movement of 
mask table MT is realized using a long stroke module (rough positioning) and a short stroke 
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module (precise position arrangement) which form a part of 1st welding positioner PM. Similarly, 
movement of board table WT is realizable using a long stroke module and a short stroke module 
which form a part of 2nd welding positioner PW. In the case of a stepper (not being a scanner), it 
can connect only with a short stroke actuator, or mask table MT can also be fixed. Mask MA and 
the substrate W can be aligned using the mask alignment mark M1 , M2 and the substrate 
alignment mark P1, and P2. Although a substrate alignment mark located in an exclusive target 
part is shown in a figure, A substrate alignment mark can also be arranged to space between 
target parts (such a substrate alignment mark is known as a scribe rain alignment mark). 
Similarly, when two or more dies are provided on mask MA, a mask alignment mark can be 
arranged between dies. 
[0030] 

The equipment shown in a figure can be used in at least one mode in the mode shown below. 

(1) At step mode, mask table MT and board table WT are fundamentally maintained by the state 
of rest, and the whole pattern given to the radiation beam is projected on target part C by one 
exposure (namely, single standstill exposure). Next, board table WT is shifted in X and/or the 
direction of Y, and different target part C may be exposed. In step mode, the size of target part 
C by which imaging is carried out by single standstill exposure is restricted by the maximum size 
of an exposure view. 

(2) In scanning mode, while the pattern given to the radiation beam is projected on target part C, 
the synchronous scan of mask table MT and board table WT is carried out (namely, single 
dynamic exposure). The speed and the direction of board table WT to mask table MT are 
determined by the magnification (reduction percentage) and the picture inversion characteristic 
of projection system PS. In scanning mode, the width (non-scanning direction) of the target part 
in single dynamic exposure is restricted by the maximum size of an exposure view, and the 
height (scanning direction) of a target part is influenced by the length of scanning motion. 

(3) In other modes, mask table MT is fundamentally maintained by the state of rest so that a 
programmable pattern composition device may be held, and while the pattern given to the 
radiation beam is projected on target part C, board table WT is moved or scanned. In this mode, 
the source of pulsed radiation is used, and during a scan, whenever board table WT moves, a 
programmable pattern composition device is usually updated between a continuous radiation 
pulse and radiation pulse if needed. This operational mode is easily applicable to the mask loess 
lithography using programmable pattern composition devices, such as a programmable mirror 
array etc. of the type referred to in the top. 

[0031] 

It is also possible to use the combination of the usage mode explained in the top and/or its 

modification form, or completely different usage modes. 

[0032] 

Drawing 2 shows the liquid distribution system by this invention with a schematic illustration. The 
dipping head IH is provided with the seal member which encloses the space between the last 
element of projection system PL, and the substrate W. Please refer to the European patent 
application 02257822.No. 3 and the European patent application 03252955.No. 4 for the details of 
the dipping head IH. The liquid distribution system 100 supplies immersion liquid to the dipping 
head IH by a fixed flow. The component which is making the key of the liquid distribution system 
100 is the tank 105 which supplies water, for example to the flow restriction 107 of the form of a 
controllable needle valve. The control system 106 is controlling the supply valve 104 for 
supplying water to the tank 105 so that the height of the hydraulic fluid level in the tank 10.5 
becomes the distance of the upper part h of the flow restriction 107. the relation by which the 
pressure P in the flow restriction 107 is well known when the tank 105 has a breathing hole to 
atmospheric pressure, therefore the pressure loss in the pipe 1 05b can be disregarded — 
namely 
P=rho.g.h(1) 

It is specified be alike, rho is the density of immersion liquid and g is the acceleration by gravity. 
[0033] 

The tank 105 must have sufficient cross-section area to the flow of immersion liquid so that a 
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level can be maintained without being filled up frequently. Simultaneously, a tank must be made 
small enough so that the liquid in a tank may not stagnate. In some embodiments, the capacity of 
a suitable tank is the abbreviation 2L 
[0034] 

Immersion liquid is supplied via the pressure regulator 102 which adjusts the input control 
pressure from a liquid source to the manual shut-off valve 101 and the polisher 103 of a factory. 
The polisher 103 washes immersion liquid eventually and removes contamination. The polisher 
103 can be omitted when the liquid source of immersion liquid is clean enough. The output of the 
polisher 103 is supplied to the tank 105 via the controlled valve 104. Since the advantage of this 
invention can make output of the polisher 103 a small pressure, it is not pressurizing the input to 
a polisher. 
[0035] 

After the flow restriction 107, the passage of the flow to a dipping head must be as much as 
possible short, it must be smooth, and must not restrict a flow any more. A flow restriction must 
be made into the substantially same height as the height of the dipping head IH so that the fell 
beyond it may not exist. In the case of this embodiment, the component of the liquid distribution 
system after the flow restriction 107, When supply on the degassing unit 108, the flow 
instrument 109, the hand valve 1 10 that enables wastewater of a system, the heat exchanger 
1 1 1 which controls the temperature of immersion liquid, the temperature sensor 112, and a 
dipping head stops by the control valve 114, As immersion liquid continues flowing, it is the 
automatic valve 1 13 which changes and discards the direction into which a liquid flows. When 
state of emergency, such as failure of a system, occurs, supply of the liquid to the dipping head 
IH stops by the control valve 114. When state of emergency, such as leak, occurs, it is also 
possible to connect the dipping head IH to a vacuum and to empty all the liquids of the dipping 
head IH. The particle filter 1 14b is the last element of the preceding paragraph of a dipping head 
for preventing the attainment to the dipping head of all the particles that flow out of a valve. An 
order of the component of a liquid distribution system can be changed. 
[0036] 

Drawing 3 shows the structure for controlling restoration of the tank 105 very in detail. The float 
115 js floating on the surface of immersion liquid, and the electrodes 116 and 117 which have set 
up the high level and low level of a liquid have detected the float 115. If the level of a liquid falls 
even to the level set up by the electrode 116, the supply valve 104 will open and it will re-fill up 
with the tank 105, and a flow will be intercepted if even the level on which the float 115 was 
demarcated by the electrode 117 goes up. According to this structure, a hydraulic fluid level is 
maintained within the limits of +/~deltah on both sides of desired nominal height h. It is also 
possible to use the sensor of other forms, such as a capacity sensor which carries out 
moistness with immersion liquid, or an electrode. The acceptable variation range of the height of 
a liquid is determined that pressure pulsation of the liquid in the flow restriction 107 will come in 
an allowable limit certainly. In one embodiment of this invention, the range of the allowable height 
in a tank is +/-5mm, and the comprehensive fall h is 2 m. In other embodiments, height can be 
made into the lowness of 1 m, or a height of 10 m, and bouncing motion can be maintained to the 
small value of about **0.05 mm. 
[0037] 

In a modification mode of a liquid distribution system, additional pressure power is provided by 

making gas of upper space of a liquid in the tank 105 into overpressure. Drawing 4 shows this 

structure. By supplying the pressurized gas 118, overpressure is provided, and the pressure 

regulator 1 19 is controlling a pressure of distributed gas so that overpressure in the tank 105 is 

fully stabilized. Recirculation of gas through the exit 120 may be promoted by providing fixed 

overpressure. By providing a tank with overpressure, physical height h' of an upper water level of 

a pressure regulator can be made low, and when extreme, it is also possible to use negative. The 

pressure [ in / case of this modification mode / the flow restriction 107 ] P 

P=rho .g-h'+P^ (2) 
s 

It is come out and given. P is the overpressure of gas in the tank 105. 
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[0038] 

In order to minimum-ize quantity of gas which dissolves into immersion liquid, upper gas of a 
liquid in the tank 105 is inactive gas, and it is preferred that solubility to inside of immersion 
liquid is small. Especially this is important when it is this modification mode provided with 
overpressure. When immersion liquid is water or an aqueous solution, nitrogen or helium can be 
used for gas in the tank 105. 
[0039] 

In other modification modes, quantity of gas which dissolves into immersion liquid can be 
lessened by providing the liquid surface in the tank 105 with flexible non-permeable membrane. 
This film must be provided with a hole or a by-pass pipe for it having to be flexible enough and 
enabling supply of a liquid below a film so that a liquid in a tank may not be pressurized. 
[0040] 

The degasser 108 can be made into a form of 1 set of porous hydrophobic pipes. Immersion 
liquid flows through this pipe and a vacuum for extracting gas which dissolved from a solution is 
given to the outside of a pipe. Since a pipe is hydrophobicity, leak of immersion liquid is 
prevented. It is also possible to use a degasser of other forms including an ultrasonic degasser, 
and when using a film especially in a dipping tank depending on the case, a degasser can be 
arranged to the upstream of a tank. 
[0041] 

One of the causes which may bring about leak of immersion liquid to the remaining portion of 
equipment is the over packing of a dipping head by failure or block of a liquid extractor style, for 
example. As shown in drawing 5, the detector 121 is formed in the dipping head IH, so that 
detecting such a situation and supply of immersion liquid can be suspended. This detector is 
arranged so that a level of immersion liquid may detect that only the distance d rose above a 
nominal hydraulic fluid level, d is chosen so that an alarm [ made / in according to change which 
can permit a hydraulic fluid level / the mistake ] may not be generated superfluously, and so that 
supply of a liquid can be suspended to within a time [ which prevents overflow / sufficient ]. 
[0042] 

The exact form of a detector varies with immersion liquid. In the case of conductive liquids, such 
as water, the detector can also have a control circuit which can have an electrode set in the 
"peak" and measures the conductivity between the seal member of an electrode and a dipping 
head, or the housing of projection lens PL If immersion liquid goes up and an electrode is 
contacted, even if it is a case where deionization water is being used, reduction in conductivity is 
detectable. Instead of detecting the conductivity to a seal member or the housing of a projection 
lens, it is also possible to use the 2nd electrode. 
[0043] 

The detectors of other usable forms are enumerated below. 

(1) The capacity sensor or guide sensor in an interface of a liquid/air 

(2) The ultrasonic sensor in the interface of a liquid/air 

(3) The pressure sensor for detecting the pressure in a liquid 

(4) The detector which detects that a liquid does not exist in an extraction system 

(5) The pressure sensor in a liquid distribution system 

(6) The optical fiber in the interface of a liquid/air 

(7) The infrared sensor in the interface of a liquid/air 

(8) The position transducer for detecting float and float 

(9) The photodetector which detects the laser beam and reflection position which enter into the 
liquid surface 

(10) Optical area sensor 
[0044] 

Dr awin g 6 shows other liquid distribution systems 200 by this invention with a schematic 
illustration. This liquid distribution system is provided with the component enumerated below in 
following order. 

(1) For example, the manual extraction valve 201 which can be used in order to connect a 
washing tool to a cabinet so that extraction of immersion liquid called ultrapure water (UPW) may 
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be enabled, and FWS which should be dealt with may be supplied and a hyperoxidation solution 
may wash, for example. 

(2) UV lamp 202 which is a 254nmUV lamp which meant sterilization of the bacteria which may 
be accidentally generated in an immersion liquid distribution system. 

(3) The machine component 203 by a coarse particle (> 100 nm), for example, the coarse particle 
filter which prevents damage to a valve. 

(4) The pneumatic valve 204 used in order to suspend supply of immersion liquid. 

(5) The resistivity sensor 205 which monitors the resistivity of the immersion liquid supplied from 
a liquid distribution system, and detects the level of an impurity. 

(6) The check valve 206 for preventing the back run of the water to an immersion liquid 
distribution system. 

(7) The pneumatic pressure extraction valve 207 which can supply immersion liquid to other sub 
systems if needed. 

(8) The pressure regulator 208 provided with the dome load-pressure regulator which can 
prevent very effectively the pressure pulsation produced by switching of the valve in the liquid 
distribution system of the upstream, and a factory. 

(9) The pressure sensor 209 which monitors the pressure of the downstream of a pressure 
regulator and checks operation of a pressure regulator. 

(10) The liquid flow rate controller 210 which controls the flow of the immersion liquid to the 
dipping head IH. This controller is used for the Reason the flow resistance of a liquid distribution 
system changes with constant blinding of a filter, for example. The flow stable by using such a 
controller is guaranteed. 

(11) The thermoelectrical heat exchanger 21 1 which is used in order to carry out the coarse 
control (temperature control) of the heat and which enables fine adjustment of the immersion 
liquid of the downstream, and makes optimum performance of a degassing unit possible. 

(12) The temperature sensor 212 which monitors the temperature of the upstream of a 
degassing unit 

(13) The degassing unit 213 which is a film contactor for degassing immersion liquid. In order to 
prevent formation of the air bubbles in a dipping hood, the total solution gas content must be 
lessened extremely. The air bubbles in a dipping hood become a cause by which become a cause 
of a print defect and the stray light is strengthened. 

(14) The degassing unit 214 for improving the validity of the 1st contactor which is the 2nd film 
contactor. 

(15) The pressure sensor 215 which monitors the pressure of the downstream of a degassing 
unit 

(16) The positive ion filter 216 which removes anode ion, for example, metal ion, from immersion 
liquid. 

(17) The pneumatic pressure cross valve 217 which suspends supply of the immersion liquid to a 
dipping hood temporarily. This valve is not a shut-off valve but a cross valve which maintains the 
flow of immersion liquid. The immersion liquid which is not flowing deteriorates quickly and 
causes the contamination problem. The immersion liquid from which the flowing direction 
changed is led to a drain. 

(18) The insulating hose 218 for strengthening the temperature stability of immersion liquid led to 
a dipping hood from the cabinet provided with the principal part of a water supply system. 

(19) The temperature sensor 219 which is in the upstream of the last heat exchanger and gives a 
set point to the control loop of the thermoelectrical heat exchanger 21 1. 

(20) The nonmetailic heat exchanger 220 for tuning the temperature of immersion liquid finely. 
The nonmetal is used so that the ionic contamination of immersion liquid may be prevented. 

(21) The resistivity sensor 221 which monitors the resistivity of immersion liquid supply on a 
dipping hood. This resistivity sensor can be used and the potential pollution source in a liquid 
distribution system can be monitored. 

(22) The particulate filter 222 for removing all the particles which remain in an immersion liquid 
distribution system. 

(23) The temperature sensor 223 for being in the downstream of the last heat exchanger and 
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monitoring the temperature of immersion liquid supply on a dipping hood. 

(24) The pressure sensor 224 which monitors the pressure of the downstream of a particulate 
filter. This pressure sensor 224 is used with the pressure sensor 215 so that the pressure which 
passes along a filter may be monitored, and it enables this to monitor the state of a filter. 

(25) The pneumatic pressure cross valve 225 which can suspend supply of the immersion liquid 
to a dipping hood temporarily. A valve is a cross valve which maintains not a shut-off valve but 
the flow of immersion liquid also in this case. If immersion liquid is not flowing, it will deteriorate 
quickly and will cause the contamination problem. The immersion liquid from which the flowing 
direction changed is led to a drain. 

(26) The pneumatic pressure cross valve 226 for changing the flow of all the water in the 
direction of [ other than a dipping hood ] at the time of generating of state of emergency. 

(27) The pressure sensor 227 which can be used so that the pressure of the upstream of a 
dipping hood may be monitored and the stability of a pressure may be monitored. 

[0045] 

In this Description, although referred to for the use especially in manufacture of IC of the 
lithography device, The lithography device explained in this Description should understand having 
other applications, such as manufacture of the derivation for an integrated optic system and a 
magnetic area memory and detecting patterns, flat panel displays, liquid crystal displays (LCD), 
thin film magnetic heads, etc. It will be understood by the person skilled in the art that it can be 
considered in the context of such alternative application that all use of the term of the "wafer" 
or the "die" in this Description is synonymous words of the term of respectively more general a 
"substrate" or "target part." The substrate which made reference in this Description can be 
processed before exposure or after exposure, for example with a track (tool which applies a 
regist layer to a substrate and usually develops an exposed resist), a metrology tool, and/or an 
inspection tool. When it can apply, the indication in this Description can be applied to such a 
substrate treatment tool and other substrate treatment tools. Since a substrate can be 
processed over multiple times so that multilayer IC may be generated, for example, the term of 
the substrate currently used in this Description may have pointed out the substrate with which 
two or more processed layers are already contained. 
[0046] 

In the term of the "radiation" and the "beam" which are used for this Description. All types 
including an ultraviolet-radiation line (UV) (for example, radiation which has the wavelength near 
the wavelength of 365 nm f 248 nm, 193 nm, 157 nm, or 126 nm or such wavelength) of 
electromagnetic radiation is included. 
[0047] 

When this context approves, the term of a "lens" means arbitrary one or those combination of 
the optical components various type including a dioptrics component and a reflected-light study 
component. 
[0048] 

Although this invention is not restricted to them, it is applicable to the arbitrary dipping 
lithography devices of the type which is especially a top and made reference. 
[0049] 

The above explanation means illustration and does not restrict this invention. Therefore, it will be 
understood by the person skilled in the art that change can be added to this invention explained 
in the top, without deviating from the range of each claim shown in Claims. 
[Brief Description of the Drawings] 
[0050] 

[Drawingjjlt is a figure showing the lithography projection apparatus by one embodiment of this 
invention. 

[Drawing 2]It is a figure showing the liquid distribution system of the 1st embodiment of this 
invention. 

[ Drawin g 3]It is an enlarged drawing of the tank of the liquid distribution system shown in drawin g 
2. 

[Drawing . 4]It is an enlarged drawing of the tank of the liquid distribution system of the 2nd 
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embodiment of this invention. 

[ Drawi ng 5]It is a figure showing the liquid level sensor which detects overflow of a dipping head. 
[Drawing 6] lt is a figure showing the liquid distribution system of other embodiments of this 
invention. 

[Drawing 7]It is a figure showing the alternative form of a liquid distribution system. 
[D rawin g 8]Thev are other figures showing the alternative form of a liquid distribution system. 
[Drawing 9]They are other figures showing the alternative form of a liquid distribution system. 
[Explanations of letters or numerals] 
[0051] 

100 and 200 Liquid distribution system 

101 Manual shut-off valve 

1 02 and 1 1 9 Pressure regulator 

103 Polisher 

104 Supply valve 

105 Tank 
105b Pipe 

106 Control system 

107 Flow restriction (flow limiter) 

108 Degassing unit (degasser) 

109 Flow instrument 

110 Hand valve 

1 1 1 Heat exchanger 

112, 219, 223 temperature sensors 

1 1 3 Automatic valve 

114 Control valve 
114b Particle filter 

115 Float 

116 and 117 Electrode 
118 Pressurized gas 

120 Exit 

121 Detector 

201 Manual extraction valve 

202 UV lamp 

203 Coarse particle filter 

204 Pneumatic valve 

205 and 221 Resistivity sensor - 

206 Check valve 

207 Pneumatic pressure extraction valve 

208 Pressure regulator 

209, 215, 224, 227 pressure sensors 

210 Liquid flow rate controller 

21 1 Thermoelectrical heat exchanger 

212 Temperature sensor 

213 and 214 Degassing unit 
216 Positive ion filter 

217, 225, and 226 Pneumatic pressure cross valve 

218 Insulating hose 

220 Nonmetallic heat exchanger 

222 Particulate filter 

AD Regulator 

B Radiation beam 

BD Beam distribution system 

C Target part 

CO Capacitor 
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Upper distance of d nominal value hydraulic fluid level 
h A comprehensive fall 

Physical height of the upper water level of W pressure regulator 

IF Position sensing device 

IH Dipping head 

IL Lighting system (illuminator) 

IN Integrator 

M1 and M2 Mask alignment mark 

MA pattern composition device 

MT Supporting structure (mask table) 

P1 and P2 Substrate alignment mark 

PS projection system 

PM The 1st welding positioner 

PW The 2nd welding positioner 

SO Radiation source 

W Substrate 

WT board table 



[Translation done.] 
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